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This study surveys 80 company web sites within four industry categories (high 
technology, financial services, healthcare and retail).  All 80 web sites represent 
companies included in the 1999 Fortune 500 list.  The purpose of the study was to 
investigate whether statistically significant differences existed among the four industries 
examined in terms of technological innovation of the companies’ web sites.  A list of 20 
variables, each representing a different web site technology, was developed and used to 
evaluate all 80 web sites. 
 
As expected, the companies repr enting the high technology industry had the highest 
average number of technologies implemented on their web sites among the four 
industries, followed by finance, retail and healthcare.  Certain analyses indicated varying 
degrees of statistical significance to support these results.  Data indicated that companies 
conducting electronic commerce frequently implemented a wider variety of variables 
than those not engaging in e-commerce. 
 
Headings: 
 Web-Sites 
 Web-Sites-Evaluation 
Design-Evaluation
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Introduction and Background 
As both technologies and communication media, the World Wide Web, and the 
Internet in general, are still in their infancy.  The Web in particular has come into 
existence only since the early 1990s, although its rapid adoption by businesses, 
educational institutions and individuals is unprecedented.  The designs and technologies 
used to implement web sites are changing continually as the Web grows and matures, and 
as standards become more widely accepted and adopted. 
Use of the Web for electronic commerce, marketing and sales purposes is growing 
very rapidly, as its overall use among the general population has spread and as new and 
existing commercial opportunities are identified and exploited.  Many different industries 
that previously conducted business primarily or exclusively via bricks-and-mortar 
operations are now making a big push into online sales and marketing, known as 
electronic commerce (or e-c mmerce – the terms are used interchangeably throughout 
this paper).   These “e-tail rs,” such as Walmart.com, many of which began as traditional 
stores and have since expanded into electronic commerce, are known as “clicks-a d-
mortar” businesses, reflecting their dual nature as both online and offline retailers. 
The rapid development of the Web, as well as the growing momentum of e-
commerce, would seem to require companies with web presences to implement many 
new technologies and standards.  One recent study (described below) assessed the web 
sites of Fortune 100 companies and whether technology-r lated companies in the Fortune 
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100 had a higher rate of adoption of innovative technologies on their web sites than did 
companies in other industries. 
Rogers’ theory of the diffusion of innovations (1995) indicates that companies in 
technology-related industries should logically be early adopters themselves of 
technological innovations.  For example, in the earliest days of the World Wide Web, we 
might reasonably have expected to see computer-related and other technology-f cused 
companies establish web sites earlier than companies in other types of industries not in 
the forefront of developing technology.  Today, however, it seems that nearly every 
sizable business and company has established a presence on the World Wide Web.  Some 
businesses’ web sites are very basic, providing little more than a logo and description of 
the company’s business, while others are quite complex and interactive. 
This study seeks to address the question of whether companies within certain 
industries are more or less innovatve in their use of web site technologies than others.  Is 
it really the case, as one might expect, that technology-oriented companies have the most 
innovative web sites in terms of the number and variety of technologies they employ?  
Are there significant differences in technology innovation generalizable among various 
industries?  Answers to these questions will help provide insight as to how innovation 
spreads in a new communication medium such as the World Wide Web. 
I sampled web sites from a variety of industries to attempt to shed light on these 
questions.  The four industries examined were the computer-r lated/high technology 
sector, financial services, retail and healthcare.  Only one, however (the high tech 
industry), is directly involved in producing computer-related technology.  These 
particular four industries were chosen because all four have enjoyed significant growth in 
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recent years and appear likely to continue to do so in the foreseeable future.  Companies 
within these industries are also widely represented on the World Wide Web.  In addition, 
it was necessary to limit the number of industries examined to four due to time and 
resource constraints related to data collection and analysis. 
The computer industry receives significant amounts of press a tention as many high-
profile technology-oriented startup companies have had wildly successful initial public 
offerings, and the growth of this sector has had a large part in fueling the current bull 
market in stock trading and investing.  Financial services and retail have both seen 
significant consolidation as well as new legislation (in the financial services sector) 
allowing for new business opportunities.  Congress’ recent overturn of the Depression-era 
Glass-Steagall Act, for example, has paved the way for commercial banks, securities 
firms and insurance companies to enter one another’s businesses.  Healthcare, too, faces 
challenges and opportunities as the industry changes in accordance with proposed 
legislation and financial pressures, and is also affected by technology, especially within 
its biotechnology sector.   
Literature Review 
Emerson (1998) provides a brief overview and summary discussing the development 
and emergence of e-commerce and standards on the Web.  She contends that "virtual 
communities" represent the thread that links and drives both phenomena -- e-commerce 
as well as standards.  To buttress her point, Emerson pulled together a broad spectrum of 
web sites that illustrated her theory, and discussed policy and privacy issues -- key issue  
relating to e-commerce -- for which standards have been developed and recommended by 
the Online Privacy Alliance and the W3 Consortium's Platform for Privacy Preferences 
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(P3P).  In addition, web technologies included as part of the P3P standard are de cribed. 
The Web Standards Project is mentioned as an organization advocating an end to the 
“fragmentation” of the web. 
 The article helpfully proposes a fairly simple and attractive hypothesis: that 
virtual communities provide the link between e-commerc  and the emergence and 
development of web standards.  In addition, the discussion of privacy and standardization 
recommendations and suggested technologies to be used, made by the W3 Consortium 
and others, are also informative. 
Kiernan and Levy (1999) conducted a content analysis of web sites operated by 
television broadcast stations with the hypothesis that the degree of competition affecting 
broadcast stations generally would correlate with certain characteristics of those stations' 
web sites.  The authors expected that web sites of stations operating in more competitive 
markets would offer more varied categories of news and information as well as a wider 
variety of formats (e.g., audio, video, text, online discussion forums) to convey that 
information.  No such correlation was found to exist.  The results indicate anew the 
relative lack of standards on the Web as a new medium for the dissemination of 
traditional sources of information. 
Adams and Deans (1999) describe a study and content analysis of Australian and
New Zealand e-commerce web sites to assess how the adoption of Internet technologies 
is affecting the marketing strategies and practices of various businesses.  This study’s 
first phase was conducted in February 1999 with the second phase currently in progress.  
The web sites chosen for the study were initially evaluated in 1997 on several criteria, 
and subsequently grouped into three categories: undeveloped, developed and well 
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developed.  Web site managers were then contacted to complete questionnair s to as ess 
whether businesses’ decisions to launch a web site were based on a strategic vision.  In 
fact, many businesses chose to go online largely in an effort to keep up with their 
competitors. 
The sites involved in this initial study are part of the current longitudinal study taking 
place in 1999.   Several assessment criteria and some new sites were added to the 
ongoing study.  It is already clear that e-comm rce areas of the web sites studied have 
expanded since 1997.  This initial study will be extended worldwide to the United States, 
Asia and Europe, and aims to answer several broad questions relating to the goals and 
purposes of businesses’ involvement in internet-type technologies, e-commerce 
marketing strategies and budget investment in these technologies. 
Marchwick, Tamplin and Wanca (1997) took Everett Rogers’ theory of the diffusion 
of innovations to hypothesize that “Fortune 100 companies specializing in 
telecommunications, computers, and electronics [TEC], will have a higher occurrence of 
innovative applications on their web sites, than Fortune 100 companies whose primary 
focus is outside of these industries” 
(http://www.mindspring.com/~etamplin/research/5305.htm).  They used the Fortune 100 
companies as of 1995, and evaluated their web sites using a coding model based on the 
presence or absence of ten variables, all representing various web technologies.  Data 
analysis confirmed that the TEC companies within the Fortune 100 had implemented on 
average a greater number of web site technologies than had their non-TEC counterparts 
(nearly 51% higher rate of implementation for TEC than non-TEC).  Furthermore, 17 out 
of 100 companies in the Fortune 100 had no web site at all, in l ne with Rogers’ diffusion 
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of innovations theory predicting that approximately 16% of any social system (in this 
case, Fortune 100 companies) will be “laggards” in innovating. 
Li (1998) examined three newspapers with both traditional print-based and online 
versions (the New York Times, the Washington Post and USA Today) to “identify their 
approaches to web page design and graphic use” as an attempt to influence an alternative 
model of Internet newspapers. 
Li developed, tested and provided evidence to support four hypotheses: that Internet 
newspapers give priority to textual rather than graphic information; that graphics appear 
more frequently on home and front pages than on article pages; that Internet newspapers 
are unlikely to illustrate articles with large graphic images; and last, that newslinks and 
the hypertext environment allow the retrieval of detailed information with just a few 
mouse clicks. 
Ju-Pak (1999) sampled commercial web sites from three countries -- the U ited
States, the United Kingdom and South Korea -- to determine whether significant cultural 
differences influence advertisements on the World Wide Web.  While studies comparing 
cultural influences on advertising have been done in the past that examined traditional 
advertising media such as television and print advertisements, this was the first such 
study conducted for web advertising. 
Statistical analyses applied to Ju-Pak’s raw data show that there appear to be 
statistically significant differences among the various cultures on some but not all 
attributes.  Particular cross- ultural differences existed with advertisements for services 
(vs. products) and their visual content, among other elements.  This study broke new 
ground, since it was the first of this kind to systematically evalue cultural differences in 
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web-based advertising.  In the future, it would be interesting to combine some of the 
research goals of this study with my own to examine the possible effects of cultural 
differences on technology implementation among corporate web sites within specific 
industries selected from several countries and cultures, to see whether industry-based 
trends hold up across cultural boundaries. 
Jackson (1999) examined the outcomes of web technology usage on web design 
principles, and how a site’s genre influenced its design.  He found that the kinds and 
variety of web technologies employed varied among industries (shopping, government 
and education).  While the goal of that study was to determine web site usability scores, 
several of the features examined overlapped with those evaluated as part of this study. 
Research Methodology 
 In order to measure the use and implementation of innovative web technologies, it 
was necessary to obtain representative samples of companies within various industries 
and their web sites.   As mentioned at the outset of this paper, the four industries 
examined here are computer-related/high technology, financial services, retail and 
healthcare. 
For convenience and by necessity, given the limited time and resources available 
to conduct data collection and analysis, the web sites analyzed were limited to those of 
companies belonging to the 1999 Fortune 500 list 
(http://www.fortune.com/fortune/fortune500).  In addition, the industry categories were 
necessarily broad – the general computer-related industry category included 
manufacturers of computer hardware and software as well as consumer electronics, for 
example, similar to the TEC category of Marchwick, Tamplin and Wanca (1997).  
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Similarly broad is the financial services industry category. The term “financial services” 
is generally used to encompass commercial banking, investment banking and insurance,  
all of which are represented here in the sample of the financial services industry.  Retail 
companies included in the caegory sell a wide variety of product types to the consumer, 
from office supplies to clothing. The healthcare category could include biotechnology, 
health insurers, pharmaceutical companies and medical equipment manufacturers, and 
several of these are reprs nted here as well.  The purpose of having such broad 
categories is to capture a variety of company types within the web sites surveyed in order 
to find any broad patterns existing among or between them in terms of web technologies 
implemented. 
 The companies included in the data sample were assigned to one of the four 
industry categories of this study based on their classification in the 1999 Fortune 500 
ranking.  Thus, a company that was classified as “electronics” in the Fortune 500 went 
into the computer/technology-related category; insurers and securities firms went into 
financial services; general merchandisers went into retail; pharmaceuticals were included 
in the healthcare industry. 
 Once all four industry categories were compiled from the Fortune 500 list, the 
study sample was complete.  The computer-related sample included 59 companies; the 
financial services sample contained 82 companies; healthcare consisted of 29 companies; 
and retail had 36 companies.  The initial sample sizes reflect the relativ  repr sentation of 
each industry within the Fortune 500; thus, financial services is the largest.  Each overall 
industry category sample was then narrowed to 20 companies for analysis; the 20 from 
each category were selected randomly using MS Excel’s random sample feature (for a 
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total of 80 sites examined).  The overall sample along with the random selection are thus 
large enough to provide statistical significance for all four industry categories. 
Variables defined 
Each web site sampled was examined for a series of 20 variables, and each variable 
reflects an aspect of web technology.  Following is a list of the twenty variables included 
in the data analysis: 
1. Use of video: the web site offers users the chance to view information in the form 
of a video recording or recordings; 
2. Use of audio: the web site offers users the chance to listen to information in the 
form of an audio recording or recordings; 
3. Animation: the web site employs animation technology (such as Flash or 
animated GIF images); 
4. Software downloads: users have the opportunity to download software from the 
web site; 
5. E-commerce: the web site has implemented electronic commerce, where goods 
and/or services are available for sale via the web site; 
6. Interactivity: the web site allows users the opportunity to interact via channels  
such as message boards or live chat; 
7. XML:  the web site uses eXtensible Markup Language in its site design (checked 
for by examining the site’s source code); 
8. ASP: the web site employs Active Server Pages (checked for by examining the 
site’s source code and/or linked file extensions ending in .asp); 
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9. Style sheets: the site design incorporates style sheets, such as CSS (Cascading 
Style Sheets) or XSL (eXtensible Style Language, used in conjunction with XML) 
– checked for by examining the site’s source code); 
10. Applets: the site uses small Java-l nguage programs, called applets (checked for 
by examining a site’s source code); 
11. Site search: a comprehensive search option is available for the site;
12. Image maps: the site employs image maps as  visual navigation aid (checked for 
visually and confirmed by examining a site’s source code); 
13. Meta tags: the site employs meta tags in its site design to convey information 
about the site and aid the site’s indexing by search engines (checked for by 
examining the site’s source code);
14. JavaScript: the site uses JavaScript to create dynamic effects within its web site 
(checked for visually and confirmed by examining a site’s source code); 
15. Site FAQ: a comprehensive Frequently Asked Questions section is available on
the site; 
16. Frames: the site employs frames as a way of organizing and navigating its 
content (checked for visually and confirmed by examining a site’s source code); 
17. Sitemap or site index: a site map or site index is available as a graphical or 
textual representation to the user of the site’s layout and contents;
18. User registration: the site either offers or requires users to register to make use 
of its services; 
19. Forms: the site includes forms allowing users to submit information; and 
20. PDF: the site provides documents for downloading in Portable Document Format. 
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This list of variables is not meant to represent an exhaustive list, but rather a 
representative group of features widely but not universally used, some of which are older 
and/or more prevalent (frames, forms), and others which are still fairly new (XML, style 
sheets).  The presence or absence of these variables provides an example of the relative 
innovative usage and implementation of various technologies on the World Wide Web 
across industry segments. 
Site Analysis 
 In examining web sites for the presence or absence of these variables, spreadsheet 
matrices were prepared to track each site by company name, URL, and technical 
variables (Appendix A).  When a particular site was determined to have implemented a 
given variable, a “1” was recorded in the appropriate slot to record the variable’s 
presence.  For each web site examined, when it was determined that any given variable 
was absent, a “0” was recorded for that variable. 
All data were collected in March, 2000.   In addition, all of the data were 
collected using the same browser (Netscape Communicator 4.61) within the LAN 
environment at the University of North Carolina’s School of Information and Library 
Science. 
 Rules of thumb were devised in or er to ensure that each site was examined 
thoroughly for the variables while limiting the time spent on any one site.  From one web 
site to another, a wide range exists of how comprehensive and “deep” each site is in 
terms of information and pages available.  Some sites were very basic, containing only 
bare-bones information about the company with the home page linking to perhaps three 
or four additional pages; others (especially sites of companies engaging in electronic 
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commerce) contained thousands of pages. Given time constraints, it was clearly 
infeasible to examine the more elaborate sites in their entirety.   As a result, guidelines 
were developed to govern the examination of all the sites in the sample.  In all cases, the 
home page was examined thoroug ly for content and variables present, including the 
home page’s source code (accessed by the “page source” option in Netscape’s “View” 
menu).  In many instances, the home page of a given site provided evidence of many 
variables, such as a site search option, a link to a sitemap, and the utilization of 
JavaScript or an applet as found in the source code.  If the home page included such 
variables, they immediately received a “1” on the spreadsheet, indicating their presence 
on the web sites examined. 
 The next step in hunting for additional variables on a site was to examine a 
sitemap or index, if one existed, for links to appropriate web pages to examine within the 
site.  If no sitemap or index existed, the main links from a site’s navigation buttons or 
navigation bar on the home page were followed.  In this way, it was possible to 
efficiently and systematically note whether a site was engaged in electronic commerce, 
for example, or if there were interactive forums or chat available elsewhere on the site.   
(By way of illustration, in many cases, a site’s investor relations section proved to be the 
richest section containing files in PDF, such as annual reports and other financial 
information, as well as the most common location of audio and video files.)  By first 
experimenting with this strategy on test sites not included in the data sample, developing 
and testing the guidelines governing web site examination and data collection was 
straightforward.   
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In every case, until all 20 variables were accounted for as either present or absent, 
all main sections of a site were examined for each variable.  However, if all main areas of 
a site were examined without turning up evidence of the presence of additional variables, 
then that site was considered reasonably th roughly examined, and the coder moved on to 
the next site on the list. 
Results - overall 
The mean aggregate technology score for all four industries combined was 6.7875 
(standard deviation 2.17), representing the average number of the 20 technologies used 
among all 80 sites sampled and all four industries combined.  As expected, the mean 
technology score for the high-tech industry was the highest of the four industry groups, at 
7.35 (standard deviation: 2.21).  The financial services industry had the next hig est 
average score, with a mean technology score of 7.1 (standard deviation 2.27).  A close 
third was the retail sector, with an average score of 7 (standard deviation 1.69), and last 
was healthcare, with an average technology score of  5.7 (standard deviation 2.25).  Table 
1 below summarizes these findings. 
 Mean N Std. Deviation 
    
Computer-related 7.3500 20 2.2070 
Finance 7.1000 20 2.2688 
Healthcare 5.7000 20 2.2501 
Retail 7.0000 20 1.6859 
Total 6.7875 80 2.1740 
Table 1: Technology scores by industry 
 
Of all 20 variables, the clear winner overall was JavaScript, with 58 out of all 80 
companies implementing it on their web sites.  The single variable with no instances of 
use was XML, still a very new technology at the time of this study. 
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Table 2 below illustrates a breakdown of all 20 variables and their representation 
among the four industries surveyed: 
 
Computer/ 
High tech Finance Healthcare Retail Total 
Video 4 1 5 1 11 
Audio 0 3 2 3 8 
Animation 7 10 4 9 30 
Software 5 0 0 0 5 
E-commerce 10 9 3 14 36 
Interactivity 2 2 3 0 7 
XML 0 0 0 0 0 
ASP 3 2 3 12 20 
Style sheets 3 7 4 3 17 
Applets 2 4 2 2 10 
Site search 16 9 9 7 41 
Imagemaps 8 4 8 11 31 
Metatags 12 12 13 7 44 
JavaScript 16 15 12 15 58 
Site FAQ 3 5 2 4 14 
Frames 9 11 9 11 40 
Sitemap 13 9 10 8 40 
User reg. 5 10 2 6 23 
Forms 13 15 10 16 54 
PDF 16 14 13 11 54 
Table 2: Distribution of variables by industry 
 
In addition, a one-way analysis of variance was performed comparing the four 
industries and showed a significance factor of .071, which is not statistically significant at 
the .05 level, but is statistically significant at the .10 level (see Appendix C). 
Results - variables 
Within the high tech sector, three variables tied for highest representation, with 16 
out of 20 sites u ing them: site search, JavaScript and PDF documents.  Within the 
financial services sector, JavaScript was the clear frontrunner among variables, with 15 of 
20 sites employing it.  The retail sector had one clear variable winner: 16 sites used forms 
on their sites, reflecting the heavy representation of e-commerc  activity in this sector (14 
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sites within the retail sample engaged in some form of electronic commerce).  Finally, the 
healthcare sector had no variables with as large a  representation as the other three 
industries, but did have a two-way tie between meta tags and PDF documents for best-
represented variable, with each variable used by 13 sites.  Leading variables by industry 
are summarized below in Table 3. 
 JavaScript Site search PDF documents Meta tags Forms 
Computer/High Tech 16 16 16   
Financial Services 15     
Healthcare   13 13  
Retail     16 
Table 3: Leading variables by industry 
 
Examples of data collection 
To better illustrate how the variables are used on an actual web site, it is helpful to 
look in more detail at representative examples from the industry web sites studied.  First, 
from the computer-related category (the industry with the highest score overall) we’ll 
look at data for Science Applications International Corp. (SAIC).  SAIC’s web site was 
the closest to the overall average scores for its industry, with an overall technology score 
of 7 (vs. technology industry score 7.35) and included all three of the highest-ranking
variables for the computer industry, indicating the use on  site of JavaScript, site 
search and PDF documents.  From SAIC’s home page (http://www.saic.com), two of the 
three top-scoring variables are apparent immediately: site search capability is indicated 
by a link at the top of the page, and JavaScript is in use with the left-hand navigation list 
using JavaScript pop-up images.  Other variables whose presence is apparent on the home 
page are sitemap and frames.  The presence of JavaScript, metatags and frames is 
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confirmed by viewing the source for SAIC’s home page.  Sample source code from the 
home page confirming the presence of these variables is excerpted in Table 4 below: 
example of metatag 
usage: 
<meta  name="keywords"  
content="employee - owned, employee owned, 
employee owned, technology, analysis, sy tems 
integration, technical support services, hardware 
products, software development"> 
example of 
JavaScript usage:
  
<!-- Start web TV Redirection JavaScript --> 
<script language="JavaScript"> 
 
window.onError = null; 
if (navigator.appName.indexOf("TV") != -1) 
{ window.location = "index_tv.shtml"; } 
 
</script> 
example of frames 
usage: 
<frameset frameborder=0 framespacing=0 
border=0 ROWS="65, *"> 
Table 4: Sample source code illustrating selected variables 
   
The remaining variables used in SAIC’s web site are PDF documents and forms.  
PDF documents are easily found by following links in the sitemap to SAIC’s annual 
report, available for download as a PDF document along with additional publications.  
Forms are implemented in SAIC’s “contact us” section by following links to forms that 
users may fill out online as well as on the company’s “job opportunities” section where 
users may apply for jobs at SAIC by filling out application forms online. 
 A second example, from the lowest ranking industry (healthcare) is Allegiance, 
with a technology score of 5 (out of 15), close to the industry average of 5.7.  
Allegiance’s site uses one out of the two best represented variables for this industry (PDF 
documents and meta tags), as reflected in Table 2 above.  As with the example of SAIC, 
several variables are apparent from Allegiance’s home page (http://www.allegiance.net): 
namely the JavaScript rollovers in use for the site’s navigation buttons; user registration, 
indicated by the login form on the middle left-hand side with a link to become a 
registered user; and site search, available below the login option.  (Examples of the site’s 
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source code confirming these features are similar to those given above for SAIC and are 
thus omitted here.)  In addition, the presenceof l ctronic commerce is strongly indicated 
by a navigation button linking to a “Products” section, and confirmed on the main 
products page by an option for users to place orders.  Finally, forms can be found in 
various places, including links soliciting user feedback to be submitted by completing 
online forms. 
E-commerce as a key variable 
The presence or absence of electronic commerce on a site seems in many cases to 
be a fairly strong indicator of its overall level of technology.  High tech, the sector wit  
the highest average technology score, also had the second greatest industry representation 
of e-commerce after retail, with 10 out of 20 companies conducting some form of e-
commerce on the Web.  The reason there appears to be a correlation between engagi g in 
e-commerce and overall technical level is that many web sites engaging in e-commerce 
employ several specific technologies to support that endeavor, such as active server 
pages, forms and user registration.  However, retail, with the third lowest overall 
technology score (7) did have the highest e-commerce representation of all industries, 
with 14 out of 20 companies engaged in e-commerce via their web sites.  Since retail by 
definition implies a direct-to- onsumer focus, this result is a natural outcome of the 
nature of the traditional retail industry, which was initially slow to embrace e-commerce 
but has in recent months widely adopted it.  In addition, the retail industry demonstrated 
the highest usage of ASP and forms of any industry sector, indicating a correlation 
between e-commerce and some of the technologies that often support it.  Retail’s overall 
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third-place showing, however, can be attributed to below-average scores on other 
variables, such as site search, meta tags, and interactivity, relative to he other industries. 
Were e-commerce factors given extra weighting, retail would have likely been the 
number one industry within the study.  It would be interesting to revisit this study six 
months or a year from now to see if retail’s technology ranking increases over time 
relative to other industries. 
A chi-square analysis was performed on several variables, focusing on the role of 
the e-commerce and JavaScript variables (Appendix C).  The chi-squar statistic 
indicated a significant relationship between the use of ASP and e-commerce (c2 = 4.31, p 
< .10).  This indicates that sites with ASP had a stronger tendency to engage in e-
commerce than those without ASP.  A chi-square analysis found no statistically 
significant relationship between sites offering a search capability and e-commerce (c2 = 
2.548, p > .10).  It was much more likely for user registration to be found on sites where 
e-commerce was present (c2 = 14.43, p < 0.001).    No statistically significant relationship 
existed for e-commerce and JavaScript (c2 = 2.130, p > .10).  JavaScript was very 
commonly found.  As might be expected, most (22 out of 26) of the sites not using forms 
were also not engaged in e-commerce (c2 = 13.65, p < 0.001).  When JavaScript was 
absent, other technologies, such as ASP, were also likely to be absent (c2 = 4.10, p < .05). 
Conclusion 
The expectation going into the study was that technology-related web sites would 
implement a greater number of the variables listed than non- chnology related 
companies.  Older, now-standard technologies (such as links for users to click on to send 
e-mail to a company representative) were deemed likely to be found on most if not all of 
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the sites, and were therefore excluded from the variable list altogether.  Newer, more 
complex technologies such as XML were expected to prove much less common and to be 
confined mainly to high tech companies.  In practice, no sites examined had implemented 
XML on their web sites. 
The data indicate that technology-related companies do have somewhat ore 
innovative web sites in terms of the number and variety of technologies implemented on 
their web sites.  In absolute terms, they showed the highest average number of different 
technologies used when compared with other industries.  In addition, the technology 
companies had the second-highest level of engagement in e-commerce after retail (10 vs. 
14).  Healthcare’s relatively low ranking may in part be attributed to the lack of 
engagement in e-commerce of the sites sampled: only three out of 20 conducted e-
commerce over their web sites, and for regulatory and other reasons, it is to be expected 
that their participation in e-commerce is lower than the other three industries.  Still, the 
number of statistically significant differences among all four industries is not 
overwhelming.  Differences were surely greater just a couple of years ago and in the 
future may disappear altogether as the Web becomes a mainstream communication 
medium. 
 Limitations of this study include the inability to include all industries or every 
type of company within the four industries chosen.  The ideal sample would have a 
representative mix of private and public, large and small, startup and veteran, and so 
forth.  In addition, web technologies change very rapidly, and what may be considered 
innovative today may become standard six months from now, with new technologies we 
haven’t anticipated presenting themselves just a short way down the road.  In addition, 
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this study provides a snapshot view of web technologies as implemented within specific 
industries and the sites chosen for the study sample.  A longitudinal study following the 
same groups of sites over time (and including new ones from time to time for comparison 
purposes) would provide a more detailed and ongoing reflection of technical innovation 
both within and across industries.  However, the snapshot shown here provides an 
indication of whether diffusion of innovation theory holds for the World Wide Web, 
which as a medium is itself a fairly recent innovation.  In fact, thosesites that can be said 
to represent industry “laggards” in terms of their innovation (in this case, those sites with 
total technology scores of four or less) represent about 15% of the total sample, in line 
with Rogers’ expectation that 16% of any social system will be composed of individuals 
who lag behind others in their adoption of innovations. 
 It has become quite common as well for companies to outsource their web site 
design and development to firms specializing in these services.  In such cases, the types 
and levels of technology employed on a site do not necessarily reflect the company’s 
level of innovation or the industry standard.  Such sites could easily be more or less 
technologically advanced than is representative of the company’s industry overall.  It is 
not known whether or how many of the sites sampled in this study used outside firms to 
design and develop their web sites.  Future research should account for companies that 
outsource their web site design and development.  Other future research approach s 
might combine this approach to assessing innovation level with a cross-cultural 
perspective to help assess to what extent a digital divide exists across countries or 
cultures, and/or how cultural differences affect the adoption of technological innovations. 
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Summary 
The aim of this study was to investigate the diffusion of innovations in a new 
media environment, namely the World Wide Web.  A sample of web sites from a wide 
variety of companies within four industries (financial services, high tech, med a and 
healthcare) was analyzed in an attempt to determine whether technical innovations on the 
web can be attributed in part to whether a company is in a technology-b sed industr  or 
some other, non-technology related industry.  Each web site included in the study was 
analyzed for the presence or absence of various technologies.  The final results of this 
study provide a snapshot of the presence of various industries on the World Wide Web, 
giving an indication of the direction in which electronic commerce and web design are 
headed, as well as an indication of directions for further research.
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Appendix A: Codebook 
 Variables:         
 Video Audio Animation Software 
E- 
Comm. 
Inter- 
activity XML ASP 
Style 
sheets Applets 
Site 
Surveyed:           
Site 1                     
Site 2                     
Site 3                     
Site 4                     
Site 5                     
Site 6                     
Site 7                     
Site 8                     
           
 Variables:         
 
Site 
search 
Image 
maps 
Meta- 
tags 
Java 
script 
Site 
FAQ Frames 
Site- 
map 
User 
Reg. Forms 
PDF 
Docs 
Site 
Surveyed (cont’d) :          
Site 1                     
Site 2                     
Site 3                     
Site 4                     
Site 5                     
Site 6                     
Site 7                     
Site 8                     
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Appendix B: Companies and Industries Surveyed 
 
Industry Company Name URL 
Computer- elated 1. GTE www.gte.com 
 2. Sprint www.sprint.com 
 3. Emerson Electric www.emersonelectric.com 
 4. US West www.uswest.com 
 5. Texas Instruments www.ti.com 
 6. Ameritech www.ameritech.com 
 7. Rockwell International www.rockwell.com 
 8. Whirlpool www.whirlpool.com 
 9. SCI Systems www.sci.com 
 10. AMP www.amp.com 
 11. Solectron www.solectron.com 
 12. First Data www.firstdatacorp.com 
 13. Quantum www.quantum.com 
 14. Alltel www.alltel.com 
 15. Cooper Industries www.cooperindustries.com 
 16. SAIC www.saic.com 
 17. Maytag www.maytag.com 
 18. Cablevision Systems www.cablevision.com 
 19. Silicon Graphics www.sgi.com 
 20. Apple www.apple.com 
Financial Services 21. Loews www.loews.com 
 22. Regions Financial www.regionsbank.com 
 23. Aid Association for 
Lutherans 
www.aal.org 
 24. USAA www.usaa.com 
 25. State Street Corp. www.statestreet.com 
 26. Household International www.household.com 
 27. American General www.agc.com 
 28. American Financial Group www.amfnl.com 
 29. Wells Fargo www.wellsfargo.com 
 30. Charles Schwab www.schwab.com 
 31. Mercantile Bancorp www.mercantile.com 
 32. Lehman Brothers Holdings www.lehman.com 
 33. Mutual of Omaha 
Insurance 
www.mutualofomaha.com 
 34. State Farm Insurance www.statefarm.com 
 35. New York Life Insurance www.newyorklife.com 
 36. JP Morgan & Co. www.jpmorgan.com 
 37. Wachovia Corp. www.wachovia.com 
 38. Hartford Financial  www.thehartford.com 
 39. Morgan Stanley Dean 
Witter 
www.msdw.com 
 40. Reliance Group Holdings www.rgh.com 
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Retail 41. Consolidated Stores www.cnstores.com 
 42. Limited www.limited.com 
 43. Gap www.gap.com 
 44. CompUSA www.compusa.com 
 45. Best Buy www.bestbuy.com 
 46. Dayton Hudson www.dhc.com 
 47. OfficeMax www.officemax.com 
 48. Federated Dept. Stores www.federated-f s.com 
 49. May Dept. Stores www.maycompany.com 
 50. Office Depot www.officedepot.com 
 51. Costco www.pricecostco.com 
 52. Service Merchandise www.servicemerchandise.com 
 53. Circuit City Group www.circuitcity.com 
 54. Tandy www.tandy.com 
 55. Kmart www.kmart.com 
 56. Toys 'r' Us www.tru.com 
 57. Sears, Roebuck www.sears.com 
 58. Dollar General www.dollargeneral.com 
 59. Dillard's www.dillards.com 
 60. Barnes & Noble www.bn.com 
Healthcare 61. Anthem Insurance www.anthem-inc.com 
 62. Cigna www.cigna.com 
 63. Aetna www.aetna.com 
 64. Columbia/HCA Healthcare www.columbia-hca.com 
 65. United Healthcare www.uhc.com 
 66. Pfizer www.pfizer.com 
 67. Abbott Labs www.abbott.com 
 68. Tenet Healthcare www.tenethealth.com 
 69. Humana www.humana.com 
 70. Pacificare Health Systems www.pacificare.com 
 71. Foundation Health Systems www.fhs.com 
 72. Schering-Plough www.sch-plough.com 
 73. Wellpoint Health Networks www.wellpoint.com 
 74. Oxford Health Plans www.oxhp.com 
 75. Allegiance www.allegiance.net 
 76. Healthsouth www.healthsouth.com 
 77. Sun Healthcare Group www.sunh.com 
 78. Vencor www.vencor.com 
 79. Becton Dickinson www.bd.com 
 80. Integrated Health Services www.ihs-inc.com 
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Appendix C: Further Details of Statistical Analysis
 
 
Industry Means 
 
OVERALL  
1=computer, 2=finance,
3=healthcare, 4=retail
Mean N Std. Deviation
1 7.3500 20 2.2070
2 7.1000 20 2.2688
3 5.7000 20 2.2501
4 7.0000 20 1.6859
Total 6.7875 80 2.1740
 
 
Oneway Analysis of Variance 
 
ANOVA 
OVERALL  
Sum of Squares df Mean Square F Sig.
Between Groups 32.837 3 10.9462.443 .071
Within Groups 340.550 76 4.481
Total 373.388 79
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Crosstabs – E-commerce and ASP 
 
Does the site conduct sales/auctions of goods and/or services? * Does the site employ active 
server pages? Crosstabulation 
 Does the site employ active 
server pages? 
Total
 0 1
Does the site conduct 
sales/auctions of goods and/or 
services? 
0 Count 37 7 44
 Expected Count 33.0 11.0 44.0
 1 Count 23 13 36
 Expected Count 27.0 9.0 36.0
Total Count 60 20 80
 Expected Count 60.0 20.0 80.0
 
Chi-Square Tests 
Value dfAsymp. Sig. (2-sided)Exact Sig. (2-sided)Exact Sig. (1-sided)
Pearson Chi-Square 4.310 1 .038
Continuity Correction3.300 1 .069
Likelihood Ratio 4.324 1 .038
Fisher's Exact Test .068 .035
Linear-by-Linear 
Association
4.256 1 .039
N of Valid Cases 80
a  Computed only for a 2x2 table 
b  0 cells (.0%) have expected count less than 5. The minimum expected count is 9.00. 
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Crosstabs – E-commerce and Site Search 
 
Does the site conduct sales/auctions of goods and/or services? * Does the site offer a site search 
capability? Crosstabulation 
 Does the site offer a site search 
capability? 
Total
 0 1
Does the site conduct 
sales/auctions of goods and/or 
services? 
0 Count 25 19 44
 Expected Count 21.5 22.6 44.0
 1 Count 14 22 36
 Expected Count 17.6 18.5 36.0
Total Count 39 41 80
 Expected Count 39.0 41.0 80.0
 
Chi-Square Tests 
Value dfAsymp. Sig. (2-sided)Exact Sig. (2-sided)Exact Sig. (1-sided)
Pearson Chi-Square 2.548 1 .110
Continuity Correction1.880 1 .170
Likelihood Ratio2.563 1 .109
Fisher's Exact Test .123 .085
Linear-by-Linear 
Association
2.516 1 .113
N of Valid Cases 80
a  Computed only for a 2x2 table 
b  0 cells (.0%) have expected count less than 5. The minimum expected count is 17.55. 
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Crosstabs – E-commerce and User Registration 
 
Does the site conduct sales/auctions of goods and/or services? * Is there an option for users to 
register with the site? Crosstabulation 
 Is there an option for users to 
register with the site? 
Total
 0 1
Does the site conduct 
sales/auctions of goods and/or 
services? 
0 Count 39 5 44
 Expected Count 31.4 12.7 44.0
 1 Count 18 18 36
 Expected Count 25.7 10.4 36.0
Total Count 57 23 80
 Expected Count 57.0 23.0 80.0
 
Chi-Square Tests 
Value dfAsymp. Sig. (2-sided)Exact Sig. (2-sided)Exact Sig. (1-sided)
Pearson Chi-Square 14.429 1 .000
Continuity Correction12.604 1 .000
Likelihood Ratio14.921 1 .000
Fisher's Exact Test .000 .000
Linear-by-Linear 
Association
14.249 1 .000
N of Valid Cases 80
a  Computed only for a 2x2 table 
b  0 cells (.0%) have expected count less than 5. The minimum expected count is 10.35. 
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Crosstabs – E-commerce and JavaScript 
 
Does the site conduct sales/auctions of goods and/or services? * Does the site use javascript for 
special effects? Crosstabulation 
 Does the site use javascript for 
special effects? 
Total
 0 1
Does the site conduct 
sales/auctions of goods and/or 
services? 
0 Count 15 29 44
 Expected Count 12.1 31.9 44.0
 1 Count 7 29 36
 Expected Count 9.9 26.1 36.0
Total Count 22 58 80
 Expected Count 22.0 58.0 80.0
 
Chi-Square Tests 
Value dfAsymp. Sig. (2-sided)Exact Sig. (2-sided)Exact Sig. (1-sided)
Pearson Chi-Square 2.130 1 .144
Continuity Correction1.459 1 .227
Likelihood Ratio2.176 1 .140
Fisher's Exact Test .209 .113
Linear-by-Linear 
Association
2.104 1 .147
N of Valid Cases 80
a  Computed only for a 2x2 table 
b  0 cells (.0%) have expected count less than 5. The minimum expected count is 9.90. 
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Crosstabs – E-commerce and Forms 
 
Does the site conduct sales/auctions of goods and/or services? * Does the site use forms for 
users to provide data/information? Crosstabulation 
 Does the site use forms for 
users to provide 
data/information? 
Total
 0 1
Does the site conduct 
sales/auctions of goods and/or 
services? 
0 Count 22 22 44
 Expected Count 14.3 29.7 44.0
 1 Count 4 32 36
 Expected Count 11.7 24.3 36.0
Total Count 26 54 80
 Expected Count 26.0 54.0 80.0
  
Chi-Square Tests 
Value dfAsymp. Sig. (2-sided)Exact Sig. (2-sided)Exact Sig. (1-sided)
Pearson Chi-Square 13.650 1 .000
Continuity Correction11.935 1 .001
Likelihood Ratio14.780 1 .000
Fisher's Exact Test .000 .000
Linear-by-Linear 
Association
13.479 1 .000
N of Valid Cases 80
a  Computed only for a 2x2 table 
b  0 cells (.0%) have expected count less than 5. The minimum expected count is 11.70. 
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Crosstabs – ASP and JavaScript 
 
Does the site employ active server pages? * Does the site use javascript for special effects? 
Crosstabulation 
 Does the site use javascript for 
special effects? 
Total
 0 1
Does the site employ active 
server pages? 
0 Count 20 40 60
 Expected Count 16.5 43.5 60.0
 1 Count 2 18 20
 Expected Count 5.5 14.5 20.0
Total Count 22 58 80
 Expected Count 22.0 58.0 80.0
 
Chi-Square Tests 
Value dfAsymp. Sig. (2-sided)Exact Sig. (2-sided)Exact Sig. (1-sided)
Pearson Chi-Square 4.096 1 .043
Continuity Correction3.009 1 .083
Likelihood Ratio4.722 1 .030
Fisher's Exact Test .048 .036
Linear-by-Linear 
Association
4.045 1 .044
N of Valid Cases 80
a  Computed only for a 2x2 table 
b  0 cells (.0%) have expected count less than 5. The minimum expected count is 5.50.
 
 
